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Background/Aims: Trinitrobenzene sulphonic acid (TNBS)-induced colonic inflammation in rat alters colonic motor function. The aims of this 
study were to investigate the effect of TNBS-induced colitis on the colonic motor function of a guinea pig along the course of colitis and to 
document persistently altered colonic motor function after resolution of inflammation. Methods: Colitis was induced in about 300 g male guinea 
pigs (Hartley) by intrarectal administration of 0.3 mL TNBS in 50% ethanol, while controls received 0.3 mL of 50% ethanol or not. After 24 
hours, 48 hours, 72 hours, 1 week, and 2 weeks, the distal colon was taken for the investigation of gross and microscopic findings, muscle tension, 
and colonic transit. Results: Maximal mucosal injury and inflammation were evident from the 2nd day following the induction of colitis. Seven 
days after the induction of colitis, some portions of the damaged mucosa began to recover. Development of tension in response to carbachol was 
not altered significantly along the course of colitis. Colonic transit was delayed significantly at 3, 7, and 14 days after administration of TNBS. 
Conclusions: Colonic transit in TNBS-induced colitis of guinea pigs is delayed, but not linearly related to the degree of inflammation. Delayed 
colonic transit is not related to the muscarinic receptor-mediated contractions of circular muscle from the inflamed colon. Further studies are 
required to determine the mechanism(s) involved in this motor change. (The Korean Journal of Gastrointestinal Motility 2003;9:53-58) 
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대상 및 방법
??? ??????
??300 g ????????????????(Hartley) 36????
?????.
??? ???
??? ??????????????????
??? ?? 36???? ?? ???? ????, 24??? ????
ketamine 0.25 mL (57.68 mg/mL)???????????????
?, 50% ????????TNBS (80 mg/kg) 0.3 mL??????
???????????????????8 cm ??????????
????. ??????? ?????? 0.3 mL (n=3) ???
TNBS?????????????????????????? 50% 
????0.3 mL (n=3)???????2?????????. ????
???1, 2, 3, 7, ????14???(???n=6) ?????????
?????, ?????????????????????. 
??????????15 cm ?????????????????
10 cm??????????????????, ????????5 
cm ???????????????????????????????
??????. ????????????????????????
??1 cm ?????????????????0.5 cm ??????
?????????????, ????0.5 cm ???????????
?????. 
??? ??????????????????
???????5 cm ????Krebs’-Henseleit ??(K-H ??; 
mmol L-1: 138.5 Na+, 4.6 K+, 2.5 Ca2+, 1.2 Mg2+, 125 Cl-, 21.9 
HCO3-, 1.2 H2PO4-, 1.2 SO4- and 11.5 glucose) ????????
????????????????????????????, K-H 
??????????????????????????????. 
???????????????????????????????
???????????????, ????????Table 1?????
?????.16
??????????????????????????????, 
??????????????????? 2 ?m ????????, 
?????, ???????????Harris hematoxylin???3?
???????acid alcohol??????, eosin???3???????
??????????????. ??????????????Table 
2??????????????.17
??? ?????????
???? ??? ???? ??
???? ??? ???? ????? ????(95% O2 + 5% 
CO2)??????K-H ?????????????????????
??????, ???????????????????????
???????????????????????????????
??. ????????????????10 mm, ???3 mm???
???????????. 
???? ???? ??
????????????????????5 ml????????
Table 1. Grading criteria for macroscopic damage score of 
intestine16
0. No damage
1. Hyperemia
2. Hyperemia with thickening of the bowel wall
3. Linear ulceration without hyperemia or thickening 
4. Two or more sites of ulceration and/or inflammation
5. Two or more sites of inflammation and ulceration or 
inflammation extending > 1 cm along the length of the 
colon
6-10. If ulceration is more than 2 cm along the length of the 
colon, the score is increased by 1 for each additional cm 
of involvement 
Table 2. Grading criteria for microscopic inflammatory score of 
intestine17
0. No inflammation
1. Increase in number of inflammatory cells, no distortion of 
architecture
2. Confluent inflammatory cells, no distortion of architecture
3. Marked increase in number of inflammatory cells, thickening 
of intestine layer 
4. Massive increase in inflammatory cells, distortion of intestinal 
architecture 
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???????????????±???????????. ?
???????????TNBS ?????????????????
?? ????? ??? ???? two-way analysis of variance 
(ANOVA)???????, TNBS ??????????????
???Mann-Whitney U test???????. p??? 0.05 ????
???????????????????????.
결     과
??? ??????????????????????????????
??
???? ???? ??????? ??? ????? ???? ?
(n=3)????????????, 50% ??????????(n=3)
???????????????????????????????
??????????????????????. TNBS??????
?(?????n=6)?????????????? ?????????
???????????. ???????????TNBS ????2-3
???????????, ?????????????2???????
6????????????????????????????????
?????, ???????????????, ??????????
????? ??? ???? ?????? ??? ???????? ???????? ?? ??? ???? ??????? ?????? ???????? ?????? ???
??? ????? ???? ?????? ???? ???? ??? ???? ?? ????? ?? ??? ????? ????????????? ??? ??????
??? ?????? ???? ????? ??? ???? ? ???? ????? ?? ???? ? ??? ?? ????? ?????? ? ?? ????
??? ????? ??? ?????????????? ???? ??? ???? ??? ????? ???? ???? ?????????? ??? ?????
????? ?????? ???? ????? ?????? ? ? ????????? ?????? ?????????????? ???? ?????? ??? ?? ??
???????? ?? ?????? ?? ????? ??? ???? ?????? ?? ???? ????? ? ??????? ? ??? ???? ????? ????? ???
???? ? ????? ???? ???? ??? ????? ???? ??????? ????? ??? ? ?? ? ??? ???? ? ???? ??? ????
??????? ?????? ?? ??? ???? ????????? ???? ???? ?? ?? ?????? ???? ???? ?? ?????? ? ?? ??????
?????? ????? ?? ??? ???? ?????????
?? ?? ??? ???????? ?? ?? ??? ???? ??? ????? ? ?? ??? ??? ? ??????? ?? ??? ?? ?????
???? ????? ??? ???? ??? ???????? ? ? ? ? ???? ? ????????? ??? ? ??????? ???? ? ??
???? ???? ? ? ?? ?? ? ?? ? ????? ?? ??? ????? ?? ?????? ????? ??? ?? ? ?? ? ????? ?? ???
????? ?? ????? ????? ??? ??? ? ?? ???????? ??????? ?????? ? ? ? ??????? ??????
??? ???????????? ?????????? ????
0
0.5
1
1.5
2
2.5
3
3.5
Contro l Vehic le 24
hour
48
hour
72
hour
1 week 2 week
Grade
Gross finding
Microscopic finding
??? ? ??????? ???????? ??? ??????? ????? ???? ????? ??? ???? ??? ????
?????????????????????????(Fig. 2). 
?????????????????????????????
???, 50% ?????????????????????????
??????????????????????????????
?????????????????, ?????????????
??. TNBS????????????????????????, 
??????????????????????????, ??, ?
??????????, ??????, ????????????
?????????????. ??????TNBS ????1-2???
???????, ?????????????. 
?? ????????????????????????????
??
??? ???????????????????? 10-8~10-5 M
?????????????, ?????-????????????
???????????????, ????-??????????
??. ????????????????????????????
???????????????????????????(Fig. 3).
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?????? ????? ???? ???? ???? ????.22 
??????????????????????????????
????????????????????????????????
???????????????????????????.12-14,22 ?
????????????????????????????????
????????????????????,12 Cohen ?13?????
???????????????????????????????
?????????, Percy ?14??TNBS????????????
???????????????????????????????
??????, TNBS??????????????????????
????????????????????????????????
????????????????????????????????
?. 
Mizuta ?23??????dextran sulfate sodium (DSS)??7???
??????????????????????, ?????????
??????????????????????????, ?????
????????????????????????????????
?, ????????????????(off contraction)??????
?????????????, atropine ???????????
????????????????????????, DSS?????
???????????????????????????????
???, ?????????????????????. ?????
???, TNBS?????????????????????????
??????????????.15 ???????????????
??????????????????????????, ????
???????????, ????????????????????
?????, ??????????????????????????
?????????????????.24,25
?????????????????????????????. 
Acetic acid???????????????????????????
?????????????????,26 ????????????
????????????????????????????????
??????????????????????, ????????
??????????????????????????-S????
???????????????????.20 ???????????
??????????????????????????????
??????, ?????????????????acetic acid ???
DSS??????????????????????????????
??,23,27 ????????????????????????
???????.28 DSS????????????????????
???????????????????????????????
?????????23?????, ?????????????
??nitric oxide (NO) ?????????????????. ????
NO???????????????????????, DSS???
??????????????????NO ??????????
????????????????. ????????TNBS????
????????????????????????????????
????????????????????, ?????????
????????????????1-2??????????????
?????????????????????3?, 7????14??
?????????????, ?????????????????
????????????????. ???????????????
???????????????NO ??????????????
????????????????????.
??????????????????????????????
??????, ?????????????????myeloperoxidase  
(MPO) ????????????????????????????
????????????25???????????????. ???
????????MPO ????????????????????
????, ???MPO ???????????????(myeloid 
cell) ?????????????, ???????????????
?????????????????????????????. 
????????TNBS ???????????????????
????????????????????????????????
???????????????????????, ???????
????????????????????????????????
???????, ???????????????????????
??, ????????????????????????????
????????????????????????????????
????????????????????????????????
????????????????????.
요     약
??? ?? ???????????????????????????
???????????, ???????????????????
???????????????????????. ????????
??????? trinitrobenzene sulphonic acid (TNBS)??????
??? ? ???????????? ???????? ????
????????????????, ???????????????
????????????????????????????????
???????. ??? ?? ??? ?? ?????36 ?????????
TNBS 0.3 mL (80 mg/kg)???????????8 cm ??????
?????????1?, 2?, 3?, 7????14?????????, ?
??????????, ??, ??????????????????
???????????, ???????????????????
(10-8~10-5 M)????????????????????, ?? 10 
cm????????????????????????, ?????
??? ???????? ??? ???(12 mm×4 mm)?? ????
?????????????. ??? ?? ??????????????
????????2??????????. ???????????
????????????????????????????????
?. ???????????????????3?, 7????14????
??????????. ??? ?? ????????TNBS ??????
???????????????????????????????
???????????????????, ???????????
??????????????, ????????????????
????????????????????????????????
??????????????????????????????
?????????????????????????????.
????? ? ???, TNBS, ????????
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